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;it is.only^V'ecently that the mllitary^as accented training fn^the- 
flight strnulator vis a substituti "ftr tfalnlng in the aircraft.^ A most com-, 
pelling reason for this acceptance has been the fuel crisis* The emphasis 
on fuel acoriomy as reflected In a United States Department of Defense plan- 
ning goal, calling fo^ a 25^ per in hours flown by FY 1981, has 
Intensified the Interest in the cost)saving$^ asd'oclated with, slmula'tor sub-^ 
stltution practices. Hpwevers this (s not the whole stbry. Additionally, 
prominent reasons f or^ this emphasis oh substitutidfi include thi following: 

• Substantive engineertng advances in sijnulatlon technology are 
, . ^ reflected in' irtc design sopHistication; e,g.^ fidelity of 

\, y visual and motion systems, instructional control, and in the 
/ dynamics and control responsivenessr. of the simulators. .* 

•I Gains In the strategies of training have shaped new and impressive 
' utilization concepts for flight sImulStdrs. 

. ^ ; ' . ^ ^ ^ ^ . - - ^ . ■ . < 

• ^ While the cost difjferentlals between simulator and aircraft-^construfc- 

tlon, util izatiqny and amortization are subject to various interpre- 
tations * the. e^y^Hence generally indicates significantly lowe)^ costs^ 
for training when the simulatpr 1s used efflclfently in conjunction/ 
with the aircraft. \ ' — ' 

. . ^ ^ . A . ^ ^ y 

m ^;Trainirfg considerations generaljy favor .simulators. Foremost among 
these are me'chanical reliability, availability of training time, ^ ^ 
compression of training sequences, and freedom^ from limiting factors. 
1n the flight environmeht; e.g., safety, weather, a^d airspace 
congestion. 

Certainly* the role of the simulator in flight training has been and 
continues to be controversial. Debates on^ this issue have been with us for 
decades, covering topics ranging from direct comparisons of the simulator .with 
the aircraft to intriguing interpretations and viewpoints on engineering 
design, fidelity of simulation^ and transfer of training (see, for. example, 
references 1, 2, 3, and 5). . 

It 1s not the gpncern here td exam1ne*ttte expectations, accompl ishments ,v 
and disappointments that^ have contributed to ahe current awareness of the 
values of flight simulators. The theme of this paper 1s that fHght simulators 
can ^ be employed to advantage in mfHtary flight trailing both in terms of . 
efficiency and effectiveness. This 1s pi^tlcularly so for piTpt .tra1n#ig in 
large muUlengfne, multiFHlgrt aii^craft. jNew state-of«the-art flight simulators 
for ^these* aircraft provide sufficient f^tlelity and c|pabiTity to account for^ 
most training requirements. j Also, safety is not , compromised since transitioned 
pilots assume less than the aircraft contrander role upon operational assignment. 
In this context, -then, this paper addresses the training of f1rst-to,u^ aviators 
in the P-3 aircraft in the fleet .replacement squadron (FRS). The/-3,"^^^ion," 
a fojr-engine turboprop aircraft, isra principal antlsubmarine^arfare lanff-based 
aii^aft in use in the USA and in^otrter countries. ^ 



back:6round ' . , * '* 

Thfe Training Anal ys II and Evaluation 6r)Up (TAEe) of J^e Chief of N*avaJ 
Education a^id Training has teeri Involved ovt'r a ptriod of several years tn a 
prparatft concerned- with the training of P,-3 aircraft replacement pilots. The 
'inlfliatlve for this overaTl program stemmed from a growing awareness that the 
potential of existing Jtralnlng resources in support of P-3 p.llot' training was 
not being fully realized. ThISj In concept with the anticipated acquisition 
of a new state-of-the-art fliflht simulator, indicated the need for detailed ". 
analyses and evaluations of the , training situation. * * - 

liiltUl work (1972-19^) bedan with an analysis of Rllot training practlcts 
and ahjjslassment of trailing res.ources at the* replacement squadron level * TAEff 
worked d?FK*ly with Patrol Squadron THIRTY (VP-30) to Improve- thf usage of ' ^ 
existing Itralmng resources 1rf producing pilots for fleet assignments. The 
fttrJy effofcti riemonstrated that 4n-fl1ght training could be significantly reduced, 
by the effective 'utilization of the existing syrithetic training devices* One 
outcome was the reduction of flying time ffom 24.5 hour$ to IS hours, for first- 
tour pilots in the'^Familiarizatlon/Instrumenl^ (FAM/INST) stage of training ^ 
Qf4ferencje^^ 6, 7; and 8), - ^ ^ / ^ ^ ^ V 

Concomitantly, assistance in the developme'ht of the specifications for 
the new 2F87nQperational-W^ Triirter COFT) was provided by TAEG in selecting, 
jhe visual simulation system and the design for tnstrgctiahal control, including 
le recommehdSitibn for a synthetic *voice generation system. 



In March' 1976, the 2F87F OFT came on line; TAEG wa$ requested to assess 
the training ^potentiat of thi^ new state-of ^he-art simulator in the*' otigoing P-3 
tr'aining program and t^ provide inputs to the development of a curriculum ^htt 
would capitalize on its unique captt1litie$. This paper presents 'an account of 
the major 'facet of the TAEG prog ram ^ dealing with th'^ receipt and integration of 
the 2F87F flight simulator into the ongoing FHS t^ai/fiing. 

; ^ " ^ . N . ' ■ 7 " ^ 

PURPOSE OF THE STUDY 



The effort reported' here was undertaCkn^to. iiitegrale 2F87F OFT into 
the program for training replacement j^troVplanf pilots. The intent was to 
determine the potential ^of the simulator is 'a substitute eni^lroiiment for learn^^ 
ing aircraft tasks anrf to effectiaely utild^ the simulator in pilot training. 
This was in consonjince with the imqied late requirement of VP-30 to reduce In- 
flight training time in qualifying pilots, fp'^ assignment to operational P-3 
squadrons. ^ ' ' . . 

PERSPECTIVE ) . = - ^ 

At the outset, it is important, to recognize certain noteworthy, features of 
the TAEG studies. Perhaps the most^lgntflcant is t^ opportunity .tha'fe emerged 
for assessing, through transfar st^'ft^s, t^e contr>fiut1on of a ^^brand new", 
on-line* high^ fidelity simulator irv^gducing qualifiW aviators for the Tleet. 
A^studb^ program was tailored to adapt a specific simulator to a specific real- ' 
world training situation.* Thr go&l was straightforward--to efficiently integrate 
the new 2F87F\Simulator into the ongoing VP^30 training system without. in ter^- • 
rupting or, delaying ^e' pilot production c^ommit^en^, Evaltjating the 0Ot%n^a1' , 
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'^^^of a state-pf- thenar t flight simulator concurrent wlthr^ its 'jicceptaiwe by the sy 
' Nivy*ind In airi operational setting wa^ a rale opportjinlty* . 

'Ano^ar fea^re af Ifliporttnce Was the bpportunlty to assess systematically . 
the parfdrmanct pf a group o^studentf trained 1n the aircraft without sirnulatlon 
"training. Thls^ initiative Is 1^1 dom exercised Tn" studies conducted in 'the , 
optratlbnal tnvlronment, Tralnjng .such ^ ^roup contributes powerfully to the 
undfrstahdlng of the value af s^ulator training^ In that baseline data, are 
prdvlded for assessing sini^ilator contributions under various . conditions.. 

Certain acconriodatlons had to be wade, in the del^lgn and conduct of the 
study due^^^rnmarlly to the. recency of Che device coming M-11ne and to Jte con- 
straints asspciated with gathering data during , the nqrmal*operat1ons qf the ^ 
squadron. Beginning the study .imme^'ately after Etevice 2F87F acceptarice limited 
the number of training periods; available, since maintenance training and main- 
tenance periods competed for stmulator time* Also, instructor inexperience 
: Tfrttti tfrr ri^ew 0^^ pilot rotation, and ^he-tiases asso- ; 

^ dated with utilizing many instructor pilots in evaluating student perfofiriance ^ 
posed additional problems. However, problems were anticipated and minimlzfed ^r— ' 
by having T^EG personnel monitor and assist in the^data collection, provide J 
detailed briefings and inlormajtion to the ins,truct6r pilots, and standardize 
scorfng procedures employed. Team mpmbers also rode in the sirrfulatbr 
"^rw'on stubeht trainihg /lights. All told, this "In situ" approach 
Abated to the assurancelof highly relevant evaluations within a tgljirable 
rflnge of experimental control . * ' 

. - ' ^ • i 

STUDY PROGRAM OVERVIEW 

- V A series of experimerital stud^s was accompl 1 shed between 1976 and 1978, 
These studies were conducted in three phases in a relatively constant traininq 
environments" n thjs VP-30 F^. VP-30 has , ,as ^part. of Its mission, the resVon- 
slbjlity for transitioning pilots to the P-3 aircraft. The squadron trai/fs^ 
approximately 200 pilots per year distributed over 10 classes. ^Most are'newly 
r^N designated first-tour Naval aviators. As a prelude to discussing the-specific 
objectives^, procedures * and the- resuTtant findings of each of the three study . 
/ ypfyases^lt is worthwhile to^describe at this point featurestof the^ tr^aining 
(Context qommon to the overall effort. ^ \ \ 

FAWILWRIZATIpN/lNSTRUMEflT PHASE. Thi studies wire conducted in, the FAM/INST 
phase 'Of instruction. This ''s-i^eek, training phas^-^s desianed to transition 
recent undargraduate^W^t training (UPp graduates into^hp^ P-3 aircraft, 

TRAmiNG TASKS. The' FAM/INST phase included tnstructton and practice 1n ' 
transition training tasks suoh as tak^-offs and landings, instrument flying,/; 
airways, navigatiohv And in^fl 1g%^ and. emergencies. The FAM/INS^ 

/ pha^e provides^ training fibr 45 tasks.' These a^e shown on the' Universal Gr^aale 
.Sheet (UGS) (figure ^1), Twefity tasks serve as^ the basis for the check ^fli^t^ 

* ^ In^the aircraft. These selectfid tasks arp~ circled in figurfl. 

* ' f ' :^ , ' ^ ^ , % ; 

TRAINING DEVICES.-- Three classes of training devices were Employed, Descriptions 
of |hese follow. ^ ' 

6 ■. . . ^ 
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FIRE OF UNK 'ORIS/ (CPT) 
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^ @ USE OF ctoKLlSTS (CpT) 
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SMOKE REMOVAL '(CPT) 












^ ENGINE STARTS 
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REST. ELECT P^ (CPT) 
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BAlLd^Ur DRILL (SiM) 
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DlTCHy^-DRlLl (SiM) 
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HOLDING 
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CIRCLING APPROACH ^ 
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. crosswind ldgs ^ 
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three' eng landings NO. 
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TWO ENG LANDINGS (NO P) 












18 PROP MALF (CPT) 
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, 19 EMERG SHUTDOWN )' . 
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KNOWLEDGE 0F PROCEDS ^ 
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Cq=-PIL0T RESP ^ 
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23, FUEL SYS OP/MALF (CPT) ■> 
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25 ilLECT SYS OP/MALF (CPT) 
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■ ' ' *- , ' . ,n„S Device 2F87F. The recency' accepted. Device . - /. ■ ^ 

■-the P-dC^ aircraft. Tha h^S*^ 11**11:^. ]£ro^ angle (50° hor.izont^l byJSO 

dearies of frpedom matlon. system and a,*^J?^*"^l^b^oad/^ange. of environmental 
. vraltellvislon ^el oard v,^^^ ; 

cdnd-itlons varying frOT full d^ayug^^^^ The Wodfel board simulateB an . 

cellirtgs. and v<tnd conditions be simulftea. . ^^^^^ ^ ^ ^^^^ 

. Irea ol appro,<1m«tely 15 ^ Jl^*^?!^ ti^o??. fan§Hlg!%nd Instruffien^ ■ . 

low altitude mpneOvers as^o^^f ^^^'i^J'J^are simuVat^^ electronicallyi and . 

^ard (figuresZ* 3, 4, and 5). , ^ ... 

OTer Ott configured to- the ed l-iti f'WB mo«eis. _ ^ „-f apsTf, ■ 

devtce. which was; the principal ^l"l»to^ "^„^tdS^c^ew oV^ndividual traini->g 

• irtinim/:^^^^^^^^^ - 

^l^^^^J^ Sr-rorrrl,;;) and environ.e„ta, cues. 

No Visual simulation is provided. ■ ,^ 

' . ' ^. ■ - frDT\ \npvire 2C45 The CRT was developed from a 
r..i.pit Procedures drainer (CPTj^Dev^^ stmulatien, most o^-the 
. nioai^lcationjef an o^so-le^e r=. OFT^ iere^emoved br disabled. It provides 

■ t' '• ircf\ npuire 2C23A The CFT provides a 

r.V-kpif Familiariz ation Trainer Cf^ U Device Z ^ |A .^^^^^^^.^.^^^^ 

^tS^I^^TiuTitTHrrof^the piiot^ ^JPlSfromenclatu re, location, and function of 
.used to facilitate the learnirfg of t^^encia _u 

iSvicllrwe^fsuuld tolKrfeEnin^S'rlpetitive tasks such as the s^uence ^ 
or^teps in normal and^ emergency, procedufes. • 

,Fe,tures co«^on to the .three phases- of the study program are described 

• ■ ■ STdOtNTS. The.e were recent gradu'ates of. f :;;;,'j-,-^^|^;?^|r5n anS'ir"' . 

(UPT) program. All con,p^eted travel ng ,n1i9ht "ul tneng^ _ 

Z^iSl'^^^^ /^n the bas^s of UPT .scores (the 

■ average of basic and- advanced fligk grades). 

■ INSTRUCTORS All, trainV^Tin ^he si^lajor and in^ . 

■ . 'tS? M hi rilSnt^(D;3?ce:3F87 ). Each iiiSt^uctor pilot^had a -.in,^™ 
. . oTone tour in an operational VP, squadron. . 

- PROCEDURE. Training was accomplished in the^ • 
V .TJsing squadron resources -and simulator and ^ CFt;' and the CPT. 

^ the study program .received graining in academics, 2F6fD simulator 

V p^3 aiT-craftionly. ^ . ^ \ ' 
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Figure 2 
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, llht sti*^pfdtram wis i^^^ white VP-30 conducted Its buslrltss as 

usuaK Effte«ve experlment'iV control and standardized.dlta 'XolleDtion were 
raaintaiirtd by^avlnf .a team rn^ber(s). on s1ta at ^ This enabled TAEG to 

»pfovidi nectpiry guWance arid support, to the%1nstructors conducting the! 
itudant perfonnance" evaluations. - ' * 

GRADING* Student performance was asseised by two methods for both .simulator 
anj flight .training. THe conventional /grading method used in Navy pilot 
training is referred to as the ''UBAA*' system, where ;^ de«\otes utisatlsfactory 
performance^ BA below average. A, averages and AA above average, Corrisponding 
numerical gradis are 0, 2.5| 3,0, arid 3.5, This system was used to meet 
^^uadron. requirements /A proficiency (P) scoring system was also used, A 
grade of **P" was assigned when performance was estimated to^ be equivalent to 
that required to demonstrate competence on the conventional flight check, 

THE STUDY PROGRAM 

The details of the three-phase evaluation of the 2F87F simulator are 
presented next. Each of the phases is described in terms of thaobjec- 
tivQSt^chnlcal approach, and the resul ts^ obtained. The emphasis in 
each centers on the mSJ^ outcomes consistent %^ith the purpose of the simula- 
tor integration study program. A number of other issues and problems were 
also addressed in the study program but qre not reported here. The interested 
reader Is referred to the specific TAEG publications for these details. 

PHASE I 

The initial , phase was concerned with dete^ining the training effective- 
ness and cost savings potential of the 2F87F simulator in combination with 
the P-3 aircraft as a substitute for the then-in-use-2F69D simuJLMor in 
combination with the P-3 (reference 9), With the advent of the new 2F87F 
simulator, it was expected that the nurnber of training flights and .training 
hours per student would be reduced in the FAM/INST phase. A reduction in ' ^ 
the number of training aircraft was also anticipated. TAEG was requested, by 
VP-30 to evaluate a new four-fl igtit (8-hour) syllabus used in combination 
with the 2F87F simulator against the current six-flight (15-hour) syllabus 
used' in combination with^he older 2F69D simulator. 

STUDY DESIGN. The phase I study plan'is shown 1n table. 1. 



TABLE 1. STUDY. PLAN - PHASE I 



— ^ li _ _ _ • - . 

COfitrol Group 
(N=58) 


Experimental Group 
(N=27) 


/ 4 periods CFT 


4 periods CFT. 


6 ^riods CPt 


6 periods CPT 


3 0^ (2F69D) 


6 OFT (2F87F) - ■ 


^ 6 P-3 flights 


4 P-3 flights^ 
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Subjtcti / The control (C) group sample was 58 students trained in 4 ciasses 
1ip€d1att1y prtceding the phase I initiation, T*ese data were obtained from 
squadron records. The experlrrffental group (E) sample was 27 itudents trained 
in 3.Cl*lies* EKperir^^ and control gsoups were equa'ted, on the basts of 
a\?aragav, Opt basic and advanced flight grades. * ' 1 ' 

Jrainlhg Tasks . /Th6 20 training (check flight)- tasks circled ori the UGS\ 
(figure 1 J were .evaluated. A block, syllabus presentation was utilized for 
the E group (i.e,, all sfmulaior training folldwed by^^ll a1r training). 
Each^slffluTator flight was 4 hours during which the .trainee tim^ was "split 
between th^ left and right seats. In the aircraft, the C group jtud en ts were 
scheduled for approximately 15 hours each in the l^eft seat, since squadron 
experience Indicated 'this was required to cpmplete the In-flight syllabus. 
The E group stgdents were scheduled for 8 flours each, ^This-leSser amouflt was 
based on the assumption that simulator training would substitute for fJIgHt^ 
vtinfe, . . . • .' ' ■ ■ ' - , ' , . 

Instructbrs . Squadron instructor pilots (IP) provided all training in the^ 
simulators and in the aircraft. . ^ ^ . 

Grading . Both conventional (UBAA) and proficiency (Pj scoring wert' employed 
in the simulator and in aircraft flights for the E group. In the prpficiency; 
scoring system, students were assigned a "P" for each task when K'was performed 
^to proficiency in the simulator and again when it was performed to proficiency 
In the aircraft, 

RESULTS, Table 2 summarizes specific findings of phase I, 

TABLE 2. COMPARISON OF PILOT FLIGHT PERFORMANCE IN 

THE NEW AND THE CONVENTIONAL PROGRAMS' ' • 



^ ■ - f 

J . 


Control Group , 

(2F69D and P-3) 
. (N-58) 


Experimental ffroup 
(eF87F and P-3,) 
(N=27r 


Average flight. hours per student 


15J 


8.6 


kyer^gfl flight hours per s-tudent 
t^~ prof iciency 




6.2 


Average landings received per 
student > 


* 


, » ■ 36 


Average landings to proficiency 
per student 






Average flight grades 


3.02 


3.03 



*Data not availabTe, 



With the new simulator^ flying hour? per student were reduced from 
15/1 to 8,6 hours. The quality of student performance as determined by 
squadron IPs using the conventional grading' system was essentially th^ 




• ■ 1 

ne. Accunat 
2 IPs statec 



same. Accurate records of landings were not kept for the control group, but 
the IPs stated that each student uniformly received an average of 60 landings " 
in the aircraft to compjete the* syllabus. The E group received only 36 
landings. ^ ^ * - 

Based on proficiency (P), grading criterfa^ the E group required only 6.2 
flight hours to complete the fAM/INST phase. However, training wa^ continued 
beyond this to accomplish the four flights scheduled per student. Similarly ^ 
only 17 landings' were required to demonstratfeprof iciency. Again, it was the 
squadrop decision to continue landing -practice over the four flights; hence,-, 
an average of 36 landings was received per student. ; ' 

Despite the instruction^ to the IPs that students Were to be trained to 
^"P'' in all check tasks in th6'"2FB7F simulator prior to aircraft traiining, 
this requiremeht was not always met. This shortcoming was turned to advantage 
in that it enabled check tasks to be evaluated in the aircraft as a function 
of whether they had been trained to prdficiency in the 2F87F simulator. 
Table 3 presents these data. A higher cumulative proportion of tasks trained 
to "P" in the simulator was Judged proficient in the aircraft on Fly 1 (.76) 
than the same tasks not trained to *'P" in the simulator (.46). This relation- 
ship held across the flights. It is clear that the training of tasks to 
proficiency in the simulator prior to flight reduces the time for these tasks 
to be judged proficient in the aircraft, 

TABLE 3. CUMULATIVE PROPORTION OF CHECK TASKS ON WHICH EXPERIMENTAL 
t GROUP TRAINEES WERE JUDGED PROFICIENT IN THE AIRCRAFT 



FL^J^ FLY 2 FLY 3 FLY 4 

Tasks trained to proficiency 

in Device 2F87F .76 .87 .94 .99 

Tasks practiced in Device 
2F87F but not trained to 

proficiency .46 .60 ,75 " .96^ 



PHASE II 



The investigation of the training effectiveness of the 2F87F simulator 
continued with an examination of additional factors influencing device 
utilization (reference 10), Baseline data were obtained for a precise 
determination of the contribution of the simulator to the FAM/INST ohase of 
training. A group trained in the aircraft without previous simulator training 
(flight-only group) was compared with an equivalent group trained in the 
simuiator and in the aircraft. ' ^ 

STUDY DESIGN. The phase II study plan is shown in table 4. 

Subjects . The control group (C) sample was 10 students trained i,n 1 class; 
the experimental group (E) was the experimental qroup of 27 subjects tested 
in phase I. 
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TABLE 4. STUDY PLAN t'pHASE -II 





Control Group (C) 
(Flight Only) 
N=10 


^ Experimental ^Group (E) 
[ Hnase i ; 
N=27 




4 periods CFT 


4 periods CFT 

6 periods. CPT 


r 


6 ^periods CRT 




^ No OFT 


^ 6 OFT (2F87F) ■ 




6 P-3 flights 
(minimum) 


4 P-3 flights ■ 



Training Tasks . Same as, phase I study. 
Instructors . Same as phase I study. 
Gradtng . Same as^ phase I study, 

RESULTS. Table 5 &uiff7iari zes the findings of the phase II study. 



TABLE 5 COMPARISONS OF PILOT^ PERFORMANCE BETWEEN FLIGHT-ONLY GROUP 
AND A GROUP TRAINED IN IHE 2F87F SIMULATOR AND AIRCRAFT 





Control Group 
(C) 

(Flight-Only) 

N=10 


Experimerttal Group 
(E) \ 
(Phase I) " 
N«27 


Average flight hours 
per student 


15.1 


8.6 


Average flight hours 
per student to 
proficiency 


14.2 


6.2 ' 


Average landings 
received per student 


60 


36 


Average landings to 
proficiency per student 


50 




Average flight grades 


3.01 


3103 
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The flig^|t-only group (no 2F87F simulator training) rec^Mved 15,1 hours 
to 'Complete tne syllabus, whereas 8.6 hours were required by the E group. 
This represents a 43 percent decrease in flight hours over fVight-only 
group. It is important to note that the E group required onlys|j2 flight 
hours to achieve proficiency, whereas the fl ight^only group required 14.2 
hours to achieve prof idency. 

Great emphasis is placed on the landing task and more time is spent 
training this skill than any other task in the syllabus. Table 5 presents 
the average number of landings actually performed and the average number 
required to attain proficiency, for students in each group. Based on landings 
to proficiency* the experimental group required 33 fewer landings than the 
fl ight-only group, ? 

The difference between the C and the E group is attributable to simulator 
training. The savings In time effected by 2F87F simulator training is sub- 
stantial when one considers that a 1-hour reduction iji P-3 flight time per 
student in the FRS program (two squadrons with approximately 400 student 
throughput per year) yields a savings in excess ^f SgOO^OOO based on an 
"operating cost of $2^284 per flight^hour for the P=3C aircraft (reference 11). 

The flight-only group hours to complete the syllabus is identical with 
that of the 2F69D simulator and aircraft trained group cittd in phase I (15,1 / 
hours)^. This suggests that the older 2F69D simulator * as then utilized, was / 
not qontrlbuting to a reduction in flight hours, ' , / 

As found in the phase I study, those tasks trained to "P" in the sim^ator 
-had a higher probability of being. judged "P" earlier in the aircraft tharV 
tasks not trained to "P" in the simulator. 

Every check task trained in the 2F87F^ simul ator transferred positively 
to the P-3 aircraft. Perhaps the most significant finding is that the 
simulator was highly effective --for training landings. / 

In this phase of study, measures of performance wer€ also obtained on a 
substantial number of students trained by^the squadron without ai^y TAEG 
involvement (representing. In effect, a shakedown cruise by the/squadron). 
This was made possible by the receipt of a srcond 2FB7rt simulator in VP=30. 
With this second device on-line, the squadron was now able to/provide 2F87F 
training for all students (both first and second tour). / 

/ 

Implementation of the syllabus required an integration of 2F87F simulator 
training with aircraft availability to avert queues for aircraft flights. 
Data were collected independently by \/P-30 IPs. TAEG perfoirmed the data 
analyses. 

Table 6 suniTiarlzes the results obtained from the/operational verification 
of the experimental syllabus. These are compared with the flight-only group 
and the experimental group, 

The squadron trained group (oDerational group) ^ comprised of 39 students 
in 3 classes, averaged 9.6 hours to complete the syllabus. It Is noteworthy 
that under squadron operational conditions the operational group required 36 
percent less in-fl1qht training and 22 fewer landings than the flight-only 
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V 1^ ' ^ 

. . • ' ^ ^ / 

group. The operational group results are less dramatic than the £ group ^ 
cornpared v/ith the fTlght=on1y group (36 percent vs. 43 percent in-^fflght savii^gs, 
22 vs* 33 less landings) , The .differences may be due t6 a number of factors. 
These include: 

• 'A change in student input quality (increased variance in UPT 

scores) , ^ - ^ . -'^ 

• degradation of simulator quality (maintenance Droblems), 

• Instructor turnover, ' ' 

t Change in training sequence (integrated vs, block training), 

• Failure to consistently train to proficiency in the 2F87F simulator. 

Unfortunately 5 the specific impact of each of these variables is not known. 

Of significance was the finding that without the controls exercised during 
formal experiments, the syllabus was implementable by the squadron for fyll 
scale operation on a continuijiq basis. 

TABLE 6. COMPARISONS OF PILOT PERFORMANCE AMONG FUGHT-ONLY GROUP AND 
GROUPS TRAINED IN THE 2F87F SIMULATOR AND AIRCRAFT 



J 


Control Group 
(Flight-Only) 
N-IO 


Experimental Group 
(Phase I) 
N=27 


Operational Group 
(VP-30 Implemen- 
tation) N^39 


Average flight hours 
per student 


15.1 


/ 8'6 


9.6 


Average flight hours per 
student to proficiency 


14.2 


^ 6.2 


* 


Average landings 
received per student 


60 


36 


45 


Average landings to pro- 
ficiency per student 


50 




28 


Average flight grades 


3.01 


3.03 


3.00 


*Incomplete data. , 









PHASE III 



Phases I and II demonstrated the positive benefits of landing practice in 
the 2F87F simulator. However ^ due to less than exact hand! 1ng characteristics 
of the simulator during the^ ffrtal phase of landing, the VP-30 instructor 
pilots were st1J-l not convinced; that much benefit could be gained by practicing 
the final phase^^n the simulatdih. In a message to the Commander* Patrol 
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Wirigs ^lantic (6 June 1977)^ VP-30 stated that, "trainipg experience in the 
2F87^* tias revealed optimum training transfer in all aT^#^€^cep.t for ground 
jhahdling phase and final landing phase. The suspected lack of transfer In 
^these phases is due to overly ^e^ponsive all eron ^control , lack of peripheral 
vision, poor depth perception, and poor flight simulation when landing flaps 
are sel acted, 'The fact that some landing pattern training does transfer from ' 
the 2F87F to the aircraft is not in question. However/ the^ amount of transfer 
and the reinforcement realized is nei/ther documented ffor substantiated at 
this time J' The extent of^pllot concern coupled^ith the importance of the 
^"1ssue led VP-30 to request that TAEG conduct a study of the finBl phase of. 

landing. ^ ^ * , 

- . ' §■ 

STUDY DESIGN, The study was concerned wfth landing performaqce as a function 
of var^lations in landing training in the 2F87F simulator (reference 1 2) . 
An experimental g«^oup (E) completed the simulator syllabus but received 
landing practice only to the "select landing flap position,'' on the final 
approach in the landing pattern. No flare or touchdown practice was pr*jided. 
The simulator was -'frozen" or a waveoff given at the select larid/flap position 
(approximately 300 ft. AGL). An integrated simuTator and aircttart syllabus 
was employed. The performarice of this group was compared with the performance 
of two previous girou^s wh'd received simulator landing practice to 'touchdow.n 
and with the flidht-only group Who received, no 'Simulator tratning. The study 
plan is shown 1n \table. 7. 

\ ^ / . 

TABLE 7. STUDY PLAN - PHASE III 



Control Groups 


. Experimental Group 


C-1 (N=27)^| 'c-2 (N=39) C-3 (N=10) 


E (N=19) 


4 CFT ' 4 CFT , 4 CFT 

6 CPT 6 OPT ' ■ 6 CRT 

6 OFT (Device 6 OFT (Device, No OFT 
2F87F) 2F87F) 

4 P-3 flights 4 P=3 flights 6 P-3 flights 


4 CFT 

6 CPT 

*6 OFT (Bisvice 

^F87F) , 

4 P-3 flights 



*The trainer was frozen or a waveoff initiated at the Select Land Flap 
position on the final approach in the landing pattern. 



Subjects , The experiniental group (E) sample was composed of 19 students 
from 2 classes. The control groyps were: C-1 (the E group from phase 
I), C-2 C^e operational group from phase II), and C-3 ( the, fl ight-only group 
from phasr 11 ) , 

Training Tasks . Three tasks served as the basis for comparing the performance 
of the E and C groups. These were: (1) normal landings* (2) approach flap 
Ijindings* and (3) three-engirle landings. 

■ ' 14 



Instructors > Same as phases I^and II. - ■ ♦ ' - 

Grading . Same as phases I and II. . ' 

RESULTS r ^ . ' . • ' ■ . , 

Table 8* presents tbe average number bf simulator landings and the average 
numbsr of aircraft landings^ requi red to attain ^proficiency for the groups^ 
compared • ^ ^ . ^ - ^ 

The data in^^ate *th^t students who received^ no' t rare or toucti^own 
practice during landing trials in the simulator tE group) required Ilgn1,fc1- 
cant! y more aircraft landings to attain proficiency than did students who 
received full landing practice in^, the- simul ator (groups C-1 and But the 

E group required significantly fewer landings than students trained only in 
the aircraft (C-3 gr^p). ^ . 

The data in table 8 support the conclusion that practicing landing *pattern 
airwork in the simulator transfers^^si tively to landing performance in the 
P-3 aircraft even when actual touchdown is not made. These datia^ also indicate 
that' greater transfer occurs when the^final phase of landing is included in 
th^simulatof practice. Thus* practice in the final phase of ^Sanding also 
transfers to the aircraft. This transfer occurs even though VP-30 Instructor ^ 
and student pilots universally agreed that the -2F87F 3oes not "handle'* exactly 
like the aircraft during the final phase of landing. 



TABLE 8, 



AVERAGE SIMULATOR LANDINGS AND AIRCRAFT 
LANDINGS REQUIRED TO ATTAIN PROFICIENCY 



Group 


Simulator 
Landings 


^Aircraft Landings 
to Proficiency, 


C-l (N=^7) ' 


~ — ^ m 

28 


'17 


C-2 (M=39) 


',2a' 


* €8 ■ • ^ 


C-3 (N=10) , 


0 


50 


^ ■ E (N=19) 


23* 


37** , 



*Tra1ner frozen or wav^off 'initiated at Select Land Flap position in the 

landing pattefn* , 
**E group is significantly dlfferen^t from the C-2 and C-3 groups 
/and from the C-T.-§fOup-(p^,Ql ) . 

■ * 

A major concern of pilots was the limited field of vit^ of the rigid 
model board system. They felt this reduces t+re training v^lue of landing 
practice In the simulator since visual 'cues 1n the periphery are absent. 
However* the belfef that a wide angle visual capability is required for 
rFfective trMnIng is not supported by a number of research reports. For 
example, in one study a Varsity aircraft vyas configured such that the field 
of view of the pilot was limited to 50^, Landing perforniance in the a if craft 
was almost unaffected by loss of peripheral ylsiont even under poor visibility 



. / ^ 

^^lidy a Cessrfa T-TO (smln twin eegirre 
fJndsKield of the airpiane was replaced 
iriscopf was installed. Ap image was 
,ich screen, with a field of view.. from . 
rizontally and vertically. - Both 
ould make safe tal^e-offs and landings; 
^es and under a variety of .condi tiohs 
s well as the data .from this study ^ ^ 
ngle v>sua\ capabiU'ty is not tiecesyary 



# ■ . , ^ ' • 

condijCions (reference's). In ariother 
trainer) was configured such that the 
^b/ an a-lumfnum sh^et ^through which a p 
projected from the periscope to an 8-1 
the pilot's eye of a maximuii bf 30° ho 
e^ptfienctd artd Inexperienced pilots c 
by periscope using a N«.r1ety of techn|i 
(reference 14). These aircraft data a 
suggest the conclusion that a '*wi^" a 
for effective landing, training^ 

' ^ ' . ' ■ 

COCKPIT MOTMN AS A TRALNING VARIABLE. The^2F87F simul ator'aperiodically 
experienced some motion system' problems . This was troublesom^e to squadron 
personnel and they voiced concern about simulator effectiveness without 
platform motion. ^ ' ' , , ^ 

' ^ ' . ^. ^ ' . ^ 

Accordingly, an Inquiry was maJ^ to compare the performance of students 
trained in the simuTatpr with and- wfthout platform"m6tf^. The visual system 
was used as specified- in the 2F87F syllabus. This ef^rt^owever, was 
limited and the data are only suggestive. To begin with, the number of 
students in the experimental sampl e is small and al 1 did not receive advanced 
UPT in the same aircraft type. Some were trained in the T-44 twin turboprop 
aircraft; others in the'S-2^twin reel procating engine aircraft. In addition, 
there was after the 'fact evidence of departure from the study design in that 
ah undetermined Wjmber of E group students received some training trials with 
the motion system engaged when it should have been dff. Nevertheless.,, the 
findiVigs are considered to *e of sufficient interest to multiengine pilot 
training communities to be repqrted here. ' ^ 



Table 9 shows the stucy p3an, 



TABLE 9. STUDY PLAN = 



EFFECTS OF PLATFORM MOTION 



^Cockpit motion system off. 



Control Groi/p 
C (N=39) 


Experimental Group 
E (N=n ) 




4 CFT 


4 CFT 




6 CRT 


6 CRT 




6 OFT 


6 OFT* 




4 P=3 fl ights ■ 


4 P-3 flights 





The experimental group consisted of 11 students from 1 cla'Ss.* Six of 
these received the new UPT curriculum with adv^anced flight training in the T-44 
aircraft. The control group was the Operational groua in the phaie II study. ^ 
All C group students and five from the E group received advanced flying train- 
ing in the S-2 aircraft. The E and C groups completed the same simulator and . 
flight syllabus. ■ ^ 
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The limited data ^'how ^no major effects in simulator or aircraft\»erformar^^ 
as a function:of platform motion in trie simulator. Trttils^to prpfici^ncy In 
the^aircraft for (1 )' four-engine abo^rts, (2) three-eng.irie aborts (3,) instiij-^^^ 
ment ^asks, (4) landings^ and (^). engine faMure after refusal were' not ' - . " 
sIgnWicantly affectted by previpus. sigiulaton trainings without pQckp1| mbtion.^ '"^ ; 
One eKplana^tion for this' l5_tha,t for' contact t^s^ks motion cae|^ prrfvfded by 
the visual scepe were^'Mequate for tf^whing.* "0se of the motiofi^^system, . - v 

:hQweveri . greartiy increaVes/acceptanc^ ^f Device*.'4F87F by both dhstructors^and • ' = 
students^ ^ ^ \ ' : ; > : , . . 

^ j\ ' CONCLUSIONS . . ; ^ / 

• The 2F87F simulator is an effective substitute fo'r<^the P-3 
aircraft in'the transi tt^,training^ of^'^lots . Fleet-^place- 
ment pilot training in-flight hours were reduced ;f rom^ 5 J ,td 
8,6 through effective emplpymen^^ of the simtilatoiiC: Based ort the 
.findings over the period ^f th^TAEG studifes/^. VP=30' ma46 adjust^ 
mints to its pfogram. Currentlys the squadron e^Voy^ a 9,5=hour 
flight syllabu^s for first-tour aviators in the PAM/INST'pha^se. 
This translates to about a $5 million annual savings in training^ 

^' costs for the tm fRSs, ^ ' . 

• / Performance in^the 2F87F simula^tor is predictive of later 

perfor(ian.ce in the aircraff^ , " 

A m Train^ing tasks to prof iciency / iti the simulator prioif to aircraft 
/ ^ training significantly reduces the time required for students to 
^ become prof icient' in ^e aircraft. 

• j^anding training in the simulator dramatically reduced the ' 
landing practice r&qtjired in the aircraft. Thi$,was most 
proffftntfnt when block simulator instruct^'on was^^iven prior to 
aircraft training. ^ r 

• The narrow field of view visual system prdv,^'ded adequate cues 
for training the landing ta^k, 

• BBsed on the limited evidence ^ platfoWn motion did not appear 
b^ essehtial for effective training in the 2F87F simul ator'* 

^- However* pilot acceptance of the device is enhahoed by use 
^ the motion system. 

Undoubtedly^, new state-of-the-art simulators will have a salutftT^ 
^effect on training programs* However ^ the specific contribiitions can only 
^e determinid through a systematic program intMrating the simulator into 
the ongoipt traiaing* The effectiveness of a jiew simulator should be assessed' 
In thfe; specif ic training 'envjronmeplt in which it is placed. To insure the \^ 
effective integration of a new simulator . into an ongoing straining program^ 
N certain controls are required. Thefe include: (a) effectlve/employment of 
» training assets that match media capabl^tles with training tasks, (b) stand- 
ardizatlon of instructional practice^ and grading criteria, (c) instructor 
training in the capabnitles and use of synthetic trainers, and (d) continuity 




in the maTOgement of training, 
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' FLEET FEibBACK i * ?; - . *. • 

Vl ' ^T6 .obtain -/f#edbaak' on the efncacy of the FRS training^described in this. 
\//mpei* a,42-1tem quesftonnaire was submitted to operational squadrons \ 
. " Irequesti.ng^nformat'iortitfh students who , participated in fhe TAEG studies (bo thS 
control an/* experimenter grou^)., Tftre s^adrpns Indicated a general satisfac-; 
<' t1^ with 'the' VP-- 30\ training progrjam,: Xhey 'r^ported no- diffefences ■ in over-a-lT. 
per^rmaji'ce''or <n pdi»fdrnliftce for'instr^ument tasks and. ■lahdings betwfeen 
stWents who recelvjed .the conventional T5%1 fl-ight hoiir»s' and^hose who received 
. ' 2F87F-' trnnthg and le'ssl flight hours in th#.^FAM/INST phase. * ' ; • 



POST NOTB ^- ' . i ^ *: _ ' a > 

Within' the thene of integratinq the 2P87f irito^h'e replacement pilot 
training Drogram, additional issues possibly influencJiig training outcomes 
were in^fStigatedf; The fijndings*' are worthy of*no,te 

HI#RISK MANEAJVERS. The TAEG analyses of existing P-3 FRS tl-aining (references 
8 and 9) 'Indicated a considerable emphasis on the training of emergencies .and 
high' risk maneuvers in the aircraft. »The requirement for this type of training 
for first-tour, aviatorsrin the FAM/IMST phase was examined in terms of relevance; 
ancl'%afety. Analysis of the P-3 aircraft mishap data requested .from the fclaval^ 
Safety Center Indicated' that the Incidence of some high risk tas1<s was infre- " 
queRt In operttTona'l flying. The extensive data findicated tha-t for certain, 
tasks, mishaps' occurring, during .tr'atfiing substantial ly exceeded the operational 
occurrences. This 'information,.- coutDled with demonstrations that these tasks 
could, be trained in the simulator, cohtrlbuted to tHe decision to 'remove a 
number of them from the flight syllabuses- ■ 

i^DDITWNAL CORRELATES OF PERFORMANCE RELEVANT- TQ-FRS PTLOT PR0D13CTI0N. Three 
tlasseS of relationships were examined which presumabli^ influenced the effective- 
ness of the FAM/INST phase^ of y$iMng'. Th^se were: 

• Flight hours and flight grades in UPT and subsequent performance 
« in FRS, 

, Performance in the 2F87F ' simulator and subsequent performance in the 
air, 

•, Conflict of visual and motion cues. 

Concern over earlier significant reductions ' in UPT flight hours, coupled 
with increased substi tution"^of' simulator time-for flight time at the FRS, 
resulted In a VP-30 message to >C'6mmander, Patrol Wings Atlantic, suggesting 
that the optimum simulator/fl iqb-t mix may require assessment. This prompted 
TAEG to examine the relat1o,nsh1 ps between student performance i"n undergraduate, 
pilot training and later performance in the fleet readiness squadron, and 
between UPT flight hours and UPT performance scores. 

An inverse relationship was found between UPT flight grades and flight 
hours upon graduation— the greater the number of flight hours required to 
complete UPT, the lower the average flight grade. This relationship held for 
total UPT flight hours to graduate and subsequent performance in VP-30.' 
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Table ID presents dal?h-ftg S9 students comparing their performance., in UPT with 
'subsequent perfonTiance in VP-30 (reference 10). The results 5ndtca.te that 
"basic and advanced UPT flight scores are valid* predicttfrs of subsequent 
performance in VP-30. , / , ^ 'i*i(V''V> 

TABLE 10. -COMPffRISO/^S OF UPT PSfeFORMApE VP-3Q^.ERK0HHANCE 
FOR FIFTY-NINE FIRST4tOUR STUDEhlW-" i" , 



UPT Flight Average 


Average UPT Flight Hours ' 


VP-30 'Flight Grade Average* 




1 97 ' ' / 


. \ 3.05 


\ 50-59 ^ 


203 


i 3.04 


J. <50 


218 


/ 2.92** 


\ . 






UPT flight average vs 


. UPT flight hours ■ -.59*^ 


i 


UPT flight average vs 


. VP-30 flight average .50** 




UPT f 1 ight hours vs . 


VP-30 flight avera|e -.29* 




* P =<.05 
** P - < 01 



The import^ce of attaining proficiency in th|k flight simulator on each 
task prior to tfaining in the aircraft (see table J) suggested the need to 
examine the correlations between performance jn the simulator and later per= 
formance in thelaircraf t, A significant positive correlation was found 
between simulator" performance and later performance in the aircraft, and 
between performance on specific instrument tasks and later performance in the 
aircraft (table 11)\ Thfise findings suggest that student pirformance in the 
aircraft can be predttffeJ^M^h some certainty based on performance 1n the 
simulator. It is not an eff^tive training strategy to take a student to the 
aircraft until he has attained proficiency 1n most or al\ tasks 1n the s1mu- ; 
lator. These findings augur well for the development of prescriptive training 
strategies, A course of instruction can be tailored to the student having 
trouble in the simulator that will enhance his ability to benefit from training 
in the aircraft. 



The »dd1tion^^of visual simulation to high fidelity flight simulators has 
produced instances of physiological discomfort during and invnediately after 
training in the device. This has presumably resulted from cue conflict when 
visual motion cues are present in the absence of cockpit motion cues. During 
the series of TAEG studies » several instances of nausea and general disorienta- 
tion were reported when the visual syster|i was operative while the cockpit motion 
system was off^ Consequently, the issue of motion sickness relating to 
simulator trai'ning was examined (reference 12). 
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TABLE n. CORRELATION OF SIMIlATOR PERFORMANCE 
AND ^ FLIGHT PERFORMANCE 




VP-30 simulator average vs^ light average 



,46* 



Perfofmance in the simtilator on Instrumeht 
tasks vs, performance In.the P-3** 



.65* 



* P =<.05 

* Instrument tasks include holding ^ precision, and non 
precision approaches and instrument procedures. 



A motion sickness questionnaire developed by the Naval Aerospace Medical 
Research Laboratory (NAMRL) was employed. The questionnaire^ was administered 
to students and instructors of two classes: One class (N=26) received 
simulator training without cockpit motion- the other class (N=21 ) received 
simulator training with cockpit motlonr Based on student and instructor 
responses on the motion sickness questionnaire, simulator training with and 
without cockpit motfon produced little evidence of motion sickness either 
during or after simulator flights. 
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